INTRODUCTION
The Lassen Peak, Chaos Crags, and upper Hat Creek map area lies near the southern end of the Cascade Range in northern California ( fig. 1, see map) . The map area includes parts of the three elements that together form the Lassen volcanic center (Clynne, 1990) : the Lassen dacitic dome field, the Central Plateau andesitic lava field, and the underlying deeply eroded and partly altered Brokeoff andesitic stratocone ( fig. 2, see map) . The Lassen volcanic center is the southernmost active long-lived center of the present-day Cascades volcanic arc. Additionally, andesitic, mafic-andesitic, and basaltic lavas have extruded through regionally distributed monogenetic vents and short-lived shield volcanoes at the edges of the map area. Figure 2 also shows the local setting and the names of localities and other features referred to in the Description of Map Units.
This geologic map contributes to understanding the youngest major volcanic events in the evolution of the Lassen dacitic dome field and provides the basis for a revised assessment of its volcano hazards by emphasizing the youngest eruptive products of the dome field. Although specific interpretation of these youngest events and eruptive products will be undertaken in separate publications, the most significant events are briefly noted here. The most recent eruptive activity, mainly steam-blast eruptions, occurred intermittently between May, 1914, and June, 1917 , and climaxed during a week of magmatic eruptions in May, 1915. A separate large-scale geologic map of the Lassen Peak summit area emphasizes some features of the May, 1915 activity. The next youngest eruptions, about 1,100-1,000 years ago, formed the six Chaos Crags volcanic domes ( fig. 2 ) and related pyroclastic deposits; a rapid sequence of major slope failures on the northernmost of these domes about 300 years ago produced a large avalanche deposit known as Chaos Jumbles. The map also shows other, older dacite to rhyolite domes and flows of the Lassen dome field (including Lassen Peak, the largest dome) as well as some mainly andesitic lavas of Central Plateau, Brokeoff, and regional provenance. Also shown are various surficial sedimentary deposits, including moraines and till sheets representing three glaciations of late Pleistocene age, laid down contemporaneously with much of the volcanic activity.
All the dacites in the Lassen dome field belong to a single suite of lavas that formed through a continuum of magma-mixing processes, resulting in the varied appearance and composition of many individual rock units. Thus, lavas with distinct compositions may be quite similar in appearance while different occurrences of the same eruptive unit may appear quite different. Lassen dacitic magmas evolved by the introduction of mafic magma into a silicic reservoir containing felsic phenocrysts. The fundamental variables controlling the character of the erupted magma were relative proportions of mafic and silicic components in the resulting mixtures and the length of time between a mixing event and subsequent eruption. Mixing of hot mafic magma and its phenocrysts with cool host dacitic magma and its phenocrysts caused partial resorption of the host dacitic phenocrysts, quenching of the mixed magma to form undercooled inclusions, and circulation and disaggregation of inclusions back into the host dacitic magma (Clynne, 1999) . These processes sometimes created multiple generations of disequilibrium phenocryst assemblages. Because phenocryst abundance, character, and assemblage can vary within individual dacite domes, intradome variation can be greater than some interdome variation.
The following unit descriptions, intended mainly to facilitate use of this map in the field, are based mainly on megascopic criteria. Typically the unit descriptions do not include details of subtle variations in the appearance of the rocks. For example, most Lassen dacites have two populations of dacitic phenocrysts-one normal and a second partly resorbed-but it is usually difficult to distinguish resorbed phenocrysts in hand specimen. The abundance, distribution, and character of undercooled mafic-magma inclusions (called simply "mafic inclusions" below), though commonly varied within individual dacites, can sometimes be used to distinguish units.
Common mineral names are used in the descriptions even though they may not always be compositionally accurate. For example, many orthopyroxenes may actually be bronzite rather than hypersthene; the name hornblende is used for all calcic amphiboles. Mineral rock-name modifiers are given in order of increasing abundance. Phenocryst abundances are estimated, based on the most common lithology or range of lithologies in a unit; "sparse" means less than 1%, and "trace" means much less than 1%. Oxide minerals, primarily titanomagnetite, ubiquitous but generally sparse, are not included in the descriptions.
All units shown on the geologic map are of Quaternary age. All 14 C ages referred to in the text are given as reported by the analyst in radiocarbon years BP (relative to 1950), not corrected to calendar years. Symbols in parentheses on the map indicate units buried beneath the unit identified by the color and pattern. The initial letter of each map symbol indicates the dominant lithology of the unit, as follows:
Volcanic units: b, basalt (<53% SiO 2 ); all basalts in the map area are diktytaxitic low-K 2 O types designated as tholeiitic m, mafic andesite (<57% SiO 2 ) a, andesite (<63% SiO 2 ) d, dacite (<68% SiO 2 ) r, rhyodacite (<72% SiO 2 ) and rhyolite ( 72% SiO 2 ) p, pyroclastic deposits (pf, pyroclastic-flow deposits) Sedimentary units: c, colluvium, including talus f, fluvial deposits, including most alluvium l, lacustrine deposits o, glacial outwash deposits s, landslide and avalanche deposits t, till w, mudflow and other debris-flow deposits
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Data critical to the preparation and stratigraphic interpretation of this map were provided by a number of U.S. (Clynne and Muffler, 1989) . The lower two pyroclasticflow units resemble one another, each having fine-celled pumice blocks as much as 30 cm across in a pumiceous ash matrix. Each is generally gray to pale yellow but has a pink top as much as 2 m thick. A pink laminated fine-ash deposit commonly 5-20 cm thick overlies the upper of these two flow units. These two lower pyroclastic-flow units predate dome A (unit rca), are exposed mainly in the upper Manzanita Creek and upper Lost Creek drainages, and include charcoalized wood dated as 1,124±15
14 C years (Clynne and Muffler, 1989) whe Debris-flow deposits from the northeast side of Lassen Peak-Poorly sorted, generally unconsolidated, massively bedded rubble ranging from silt-sized to large blocks. Consists entirely of dacite of Lassen Peak (unit dlp). Commonly pinkish in color but ranges from pink to gray, reflecting the lithology of source dacite on different parts of the Lassen Peak dome. Thickness ranges from less than 1 m to as much as 6 m. Formed as mudflows from the steep high northeastern slopes of Lassen Peak (northeast corner of the summit-area geologic map) and deposited in the drainage of upper Lost Creek. Soil underlying the deposit dated as 8,130±100 14 C years; soil developed on the surface of the unit dated as 7,550±50 14 C years (Turrin and others, 1998) the Till or protalus-rampart debris of early Holocene age-Poorly sorted unconsolidated nonbedded diamicton consisting of silt to boulders of dacite of Lassen Peak (unit dlp). Forms two small moraines or ramparts at elevations between 7,800 and 9,000 ft near the base of Lassen Peak on the southeast and northeast sides. Older than 8-ka debrisflow deposits from northeast side of Lassen Peak (unit whe) and younger than probably 12-ka late till of Anklin Meadows (unit tal). This unit is equivalent to unit A 4 of Turrin and others (1998) Andesite flow of Tumble Buttes older than Bear Wallow Butte-58% SiO 2 . Porphyritic olivine-augite andesite aa to block lava 5-10 m thick. Black glassy to aphanitic groundmass having large vesicles of irregular shapes and smooth walls, commonly containing opaline silica. Phenocrysts: 2-3% olivine 1-2 mm across; 2-3% plagioclase mostly 0.5-1 mm across but a few as large as 1.5 mm; trace augite as large as about 0.5 mm across. Abundant cumulophyric clots as much as 5 mm across of all three phenocryst minerals, dominated by plagioclase. Present in the map area only near the north edge. Erupted from a vent subsequently buried by the andesite of Bear Wallow Butte. The flow lies below the limits of glaciation and has a poorly developed soil and forest cover meh Mafic andesite flow of Eskimo Hill-54% SiO 2 . Olivine-augite mafic andesite block-lava flow from a scoria cone satellitic to Red Lake Mountain. Microvesicular medium-gray aphanitic groundmass. Phenocrysts: 25% plagioclase generally 0.5-1 mm across, sparsely as large as 1.5 mm; 8% bright green diopsidic augite generally 1 mm across, sparsely as large as 2 mm; 5% olivine mostly 1 mm across, sparsely as large as 2 mm; common small clots of olivine and augite. Rough unglaciated flow surfaces; sparsely vegetated although mature trees are present in some areas. Present near the west edge of the map area, northwest of Manzanita Lake. Underlies pyroclastic-flow deposit of Eagle Peak (unit pfe, 66 ka); overlies mafic andesite of Red Lake Mountain (unit mrl) mrl Mafic andesite flows of Red Lake Mountain-54-59% SiO 2 . Older olivine-augite and younger medium-gray microvesicular hyperstheneolivine-augite mafic andesite aa to blocklava flow. Phenocrysts: older flows: 25% plagioclase generally 0.5-1 mm across, sparsely as large as 1.5 mm; 8% diopsidic augite generally less than 1 mm across, sparsely as large as 2 mm; 5% olivine mostly about 1 mm across, sparsely as large as 2 mm; younger flows: 20% plagioclase generally 0.5-1 mm across, sparsely as large as 1.5 mm; 8% diopsidic augite generally less than 1 mm across, sparsely as large as 2 mm; 2% olivine mostly about 1 mm across, sparsely as large as 2 mm; 1% hypersthene to 0.5 mm across. Abundant small clots of olivine and augite. Rough, unglaciated flow surfaces have weak soil and sparse vegetation but some mature trees. Mapped only at west edge of the map area, northwest of Manzanita Lake. Underlies pyroclastic-flow deposits of Eagle Peak (unit pfe, 66 ka) mrm Mafic andesite flow of Red Mountain-54% SiO 2 . Olivine-augite mafic andesite aa to blocklava flow. Microvesicular medium-gray aphanitic groundmass. Phenocrysts: 7% diopsidic augite generally less than 1 mm across, sparsely as large as 2 mm; 3% olivine phenocrysts mostly about 1 mm across, sparsely as large as 2 mm. 
Tholeiitic basalt flow of Eagle Canyon-48%
SiO 2 . Thin lava flows of olivine basalt, widespread west of the map area. Medium-gray holocrystalline, diktytaxitic tube-fed pahoehoe having tumuli on upper surface and consisting of several flow units. Hexagonal-block joint pattern at flow top; massive jointing in interior. Abundant round vesicles at upper and lower surfaces. Phenocrysts: 1-5% olivine 1-3 mm across; 0-5% plagioclase 1-2 mm across; cumulophyric clots of olivine and plagioclase as large as 1 cm. Phenocrysts more abundant in proximal localities, less abundant in distal localities (beyond the map area). Sparse (but locally abundant) distinctive clusters as much as 2 cm across of 2-to 5-mm plagioclase crystals that radiate from an olivine-plagioclase cumulophyric clot. Occurs in only one part of the map area, near west edge, just south of California Highway 44; vent location uncertain, but cinders and agglutinate exposed in roadcuts near there suggest that the vent was nearby. Basalt of Eagle Canyon flowed down the drainage of Manzanita Creek beyond the map. Macdonald (1963) and Macdonald and Lydon (1972) called this flow (and several other tholeiitic basalt flows) Shingletown basalt; Helley and others (1981) 
